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The purposeof this thresholdassessmentis to determinewhethera
seriesof regulations,whichare expectedto resultin the submissionof
premarketapprovalapplicationsfor 31 typesof medicaldevicesmarketed
priorto enactmentof the MedicalDeviceAmendmentsof 1976,have
sufficienteconomicimpactto warrant: (1)a regulatoryimpactanalysis
underE.O. 1.2291,or (2)a regulatoryflexibilityanalysisunder the
Regulatoryl?lexibilityAct (P.L.96-354).

Objectiveo:E the Regulations

The MedicalDeviceAmendmentsof 1976directFDA to applypremarket
approvalrequirementsto all ClassIII devicesmarketedbeforethe
amendments(pre-amendmentsdevices). The amendmentsalso authorizethe
agencyto establishprioritiesin doingso. The purposeof this process
is to ensurethat thesepre–amendmentsdevicesare safe and effectivefor
theirintendeduses.

Natureof the ImDact

In the FEDERALREGISTERof September6, 1983 (48 FR 40272),FDA
issueda noticeof intentto requirepremarketapprovalfor thirteen
pre-amendmentsclassIII devices. The agencyhas publishedfinalrules
requiringpremarketapprovalfor 7 of thosedevicesand publisheda
proposedrulefor 1 more device. Threeof thosedevicesare the subject
of reclassificationpetitionsand FDA is consideringreclassifyingthose
devices. For 2 of the devices,the pacemakerprogrammersand the
implantablepacemakerpulsegenerator,FDA has implementedthe pacemaker
registryregulation(52 FR 27756; July 23, 1987) to assurethe safetyand
effectivenessof pacemakers.

In thisnotice,FDA is announcingits intentto requirepremarket
approvalfclra groupof thirty-onepre-amendmentsclassIII devices.
Manufacturersof thesedeviceshave threegeneraloptionsin responding
to this regulation:

(1)TheyXWLyrespondto the proposed
515(b)(2)Aby requestinga changein
basedon new information.

rulemakingspecifiedin Section
the classificationof the device

(2) Theymay submita PremarketApprovalApplication(PMA)to FDA. If
+hrxr>-- r-r.+ra~~~~t“ +~ +h;~ nrorw+lv, thev miivsubmit “I
investigat]Lonaldeviceexemp~lon~1~~)appllUdLAull In OL-.. .= w..UU..

furtherresearch. Thispreliminarystepwouldpresumablylead to an
eventualPMA.



(3) They may ceaseto manufacturethe deviceif presentor futureprofits
fromsale of the productdo not warrantthe additionalexpenditures
associatedwith preparationof a PMA. Thismay includesituationswhere
the firm concludesit cannotdemonstratesafetyand effectivenessof the
device.

FDA’Sexperiencewith the firstgroupof 13 devicescalledfor PMA
showsthat all manufacturerswill not chooseto submitthem. However,
becausethisoptionis of prime interestin thisanalysisdue to the
expectationthat it is the most costlyoption,this thresholdanalysis
will assumethateverymanufacturermarketingone of these31 products
will preparea PMA for it.

If the affectedmanufacturerswere developingnew post-amendments
devices,theywouldall begin froma comparablestartingpoint,i.e.,no
experienceor testdata on the new products. But, pre-amendmentsdevices
havequitediversehistorieswith respectto confirmationof safetyand
effectiveness,so the costof investigationsrequiredat this pointwill
vary considerably.FDA studiedthe pre-i976safetyand efficacytesting
practice~of 27 medicaldevicefirmsthrougha seriesof contract
studies. Scme firmsspenthundredsof thousandsof (pre-1976)dollars
to testdevices,whilecompetitorsdevelopingthe samedeviceexpended
comparativelytrivialsums. The differencesamongdissimilardevicesis
alsodramatic. For some,all manufacturersconductedsignificant
testing. For others,testingfor safetyor efficacywas an exception.
From’thishistory,FDA modeledseverallikelyscenariosfor individual
firms:

A pioneereda new typeof device15 yearsago and conducted
%%%”severa c un.caltrialspriorto marketing. Sincethe deviceamendments

were not enactedat the time,the firm conductedthesetrialsto satisfy
its own specificationsand scientificstandardsat the time. Effortsto
upgradeand improveits productover the past 15 yearshave prompted
CompanyA to collectand analyzepatientdata fromcommercialuse of its
deviceat severalhospitals. This product,becauseof its pioneer
nature,was also the subjectof severalresearchstudiespublishedin
medicaljournals. From thesesources,CompanyA has all the data
necessaryto preparea PMA. It needsonly to assemblethe information
for submissionto FDA.

CompanyE!conducted.limitedpre-~rket testsof its firstcommercial
prototypeIn only 4 patientsbeforeIntroduction10 yearsago. The
prcductevolvedquickly. The sixthmodel,whichwas implantedin more
than 5,000patients,was very differentin designand materialsfrom the
first. CompanyB has closelymonitoredthe post-marketexperiencewith
Model6 in orderto developthe next generation.From this effort,
CompanyB has most of the data necessaryto supporta PMA for its Model
6, someof the datanecessaryfor earlierModel’s4 and 5 which it
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1. OPE StudyNo. 61, Pre–amendmentMedicalDeviceSafetyand Efficacy
Testing,October1982.
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stillmarketsand very littlefor its earlierversionswhich are no
longermarketed.

C is a late entrantin a growingmarket.
=“

Its firstproduct
intr uce b monthsago essentiallymimicsCompanyB’s ~pular Model 6.
SinceCompanyC’s productis “substantially equivalent” to pre-amn*nts
devices,it was not requiredto submita PMA beforemarketing. CompanyC
conductedno clinicaltrialsto establishsafetyand efficacy,but it
conductedbenchtest comparisonswith Model6 which purportto show that “
CompanyC’s productis superior.

Thesehypotheticalscenariosillustratesome of the variabilityin
impactof theseregulations.CompanyA facesan essentially
administrativechoreof assemblinga PMA fromavailabledata. FDA has
estimatedtlhiscostper year,assuming600 hoursof professionaltimeand
400 hoursof clericaltime,at approximately$30,000for a typicalPMA
submission.CompanyB needsto decidewhich of its evolutionarymodels
it wishesto continuemarketingand determinethe incremental
requirementsfor separatePMAs on the differentmcxiels.If additional
data are necessary,B needsto decidewhetherit can obtainthis
informationfromongoingcommercialuse of the productbeforethe
deadlinefor PMA submission,or whetherInvestigationalDeviceExemptions
(IDEs)will be necessary. CompanyC facesa situationsimilarto a new
post-amendmentsdevice. It has no S&E testingdata,and very limited
marketingexperience.FDA asked8 firmsthathad receivedFDA approval
for‘post-amendmentPMAs abouttheircostsfor demonstratingsafetyand
efficacyand preparingPMAs. Estimatesvariedwidelyfrom less than
$100,000to $600,000per year,with an averageof about$450,000per
year. CompanyC will presumablyfacemost of thesecosts,unless it can
obtaininformationfromcurrentcommercialusersas a basis for a PMA.

The diversityof impactsdevelopedin thesescenariosgive some idea
of the variablesthatmust be consideredin developingcost estimatesfor
tieseregulations.The numberof firms,diversityof models,lengthof
marketexperience,and pre–marketingresearchpracticeswill all
influencecosts. The next sectionwill examinethesevariablesin
greaterdetail.

n?. Assessmentof EconomicImact

This sectionconsiders(1)the numberof firmsthatare likelyto
submitPMAs for the 31 devicetypes,(2)the averagenumberof different
modelsby each firm,(3) the likelihoodthat firmswill have already
developedsomeof the S&E data,and (4)aggregatecost implications.

Numberof AffectedFirmsand ProductModels

The numberof firmswho will submitPMAs for the 31 devicescan be
estimatedwith reasonableconfidencefromFDA’Sdevicelistingrecords
..-2I..”m.,l-.3---c “,.--.-n.’.+.J- ..,-..q+:+:_ r;r~gI,fimhave markr=+d *hf?SP

31 devicesin the past havepresumablylistedthesedeviceswith FDA,
althoughnot all pastmarketersmay currentlymarketsuchproducts.
AI_so,somecurrentmarketersmay not chooseto continuemarketingthe
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devicesfor reasonsotherthan the requirementsof theseregulations.On
the otherhand,othernew entrantsmay electto enterthesemarketsin
the near future. Consideringthesevariousfactors,FRA estimatesthat
about235 firmsmay be affectedby these regulations.This is an average
of slightlyless than eightfirmsfor each devicetype,althoughsome
devicesmay no longerbe currentlymarketed. Approximatelyten
manufacturershave producedthreeor more of the devicetypes,about
twenty-fivemanufacturershave producedtwo of the devicetypes,and the
remainderof approximatelytwo hundredmanufacturersproduceonly one of
the devicetypes.

A firmmay also have differentmodelsof a devicethat requirea
separatePMA, althoughsubstantialportionsof the relatedPMAs may be
identical. It is difficultto predictthe precisenumberof
substantiallydifferentmodelsin currentproduction.The following
tableestimatesthe numberof firmslikelyto submitPMAs in the 31
devicet~ categories,and the numberof modelsthatmay require
separatePMAs in eachdevicetype.

DeviceType No. of Firms

Immunologyand MicrobiologyDevices

Herpessimplexvirusserologicalreagents. 39

Rubellavirus serologicalreagents. 39

AnesthesiologyDevices

Electroanesthesiaapparatus. o

Membranelung for long–termpuhonary support. 6

CardiovascularDevices

Vasculargraftprosthesisof less than
6 millimetersdiameter.

Intra-aorticballoonand controlsystem.

DentalDevices

Endosseousimplant

Endodonticsdry heat sterilizer.

Ear,Nose,and ThroatDevices

Endolymphaticshunttubewith valve.

5

20

59

5

1

No. of Models

59

73

0

6

5

58

93

5

1



Device

Gastroenterology-[lrologyDevices

Testicularprosthesis.

Electrohydraulicllithotripter.

GeneralaridPlastic

Siliconeinflatable

Siliconegel-filled

SurgeryDevices

breastprosthesis.

breastprosthesis.

No. of Firms No. of Models

3 3

15 15

17 17

21 32

GeneralHospitaland PersonalUse Devices

Chemicalcoldpack snakebitekit.

NeurologicalDevices

Cranialelectrotherapystimulator.

Obstetricaland GynecologicalDevices

Endometrialwasher.

Endoscopicelectrocauteryand accessories.

Poweredvaginalmusclestimulatorfor
therapeuticuse.

OphthalmicDevices

Keratoprosthesis. 1

Eye valve implant. 5

OrthopedicDevice!5

Knee

Knee

Knee

Knee

o 0

5 5

4 4

2 2

2 2

jointfemorotibialmetallicconstrained 4
cementedprosthesis.

jointpatellofemoralpolymer/metal 5
semi-constrainedcementedprosthesis.

jointpatellofemorotibialplymer/metal/ 6
metalconstrainedcementedprosthesis.

jointfemoral(hemi-knee)metallic 3
~wcementeijmrost.he,sis.

1

5

4

5

6

3

5
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Device No. of Firms

Knee jointpatellar(hemi-knee)metallic 8
resurfacinguncementedprosthesiswhen intended
for uses otherthan treatmentof degenerative
and posttraumaticpatellararthritis.

Shoulderjointmetal./metalor metal/polymer
constrainedcementedprosthesis.

Shoulderjointmetal./polymer,non-constrained
cementedprosthesis.

Shoulderjointmetal./polymer,semi-constrained
cementedprosthesis.

Shoulderjointglenc)id(hemi-shoulder),
metalliccementedprosthesis.

PhysicalMedicineDevices

Rigidpneumaticstructureorthosis.

Stair–climbingwheelchair.

1

7

8

3

0

3%

No. of Models

8

1

11

12

3

0

4&

Approximatelythirty-onepercentof the firmsbeganmanufacturingone
or more of thesethirty-onedevicetypesten yearsor more ago (priorto 1981).
Thus,thosefirmshaveyearsof marketingexperience,even if they did not
conductpre-markett-esting. Approximatelyseventy-sevenpercentof the
manufacturerswere marketingtheirdevicespriorto 1985. Presumably,many of
thosefirmshave utilizedthe normalcormnercialuse of theirproductsas an
economicalopportunityto gatherS&E data on theirproducts,if not to satisfy
the deviceamendments,thenat leastto refineand improvetheirproducts.
Othersmay have been motivatedby F13A’Sfinalclassificationdecisionsto
begincollectingnecessaryS&E data.

For the precedingreasons,a conservativeestimatecan be made that
at leasthalf of the affectedfirmsare in the situationdescribedfor Company
A in the pr~cedingsection: theyneed only to assembleavailableinformation
intoa PMA.

2. The sunk costsincurredby manufacturerswho initiatedtesting
lw=callseof ~;+~~~the c-=rtrnentof the amenchmnt.s.FnA’s finalrlas~ifiration
regulaclons,o~ antxclp~~~onOK cneserequlremencsare relevantcoststor this
analysis,but as a ~?racticalmatter,it is impossibleto separatethese
anticipatoryexpendituresfromnormalbusinesscostsassociatedwith
pre–amendmentR&D practices.
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For the remaininghalf, includingthosemanufacturerswho may have
begunmarketingtheirdevicessince1985,it is assumedthat their
circumstancesvary fromneedingone minorpieceof data to CompanyC’s
situationof only being slightlybetteroff thana new post-amendments
entrant. For thisgroup,we will assumean averageincrementalR&D effortper
year of $200,000,or abouthalf the estimatedtotalcost for a new
post-amendmententrant($450,000per year).

We made one futherassumptionregardingthe availabilityof S&E data
for multiplemodelsof a singleproduct. In many cases,variationbetween
modelsis slight. Hence,additionalcostsfor PMA requirementsare minor. In
otherinstances,modelsare substantiallydifferent. To coverthe rangeof
possiblecircumstances,we will assumethateach additionalmodel of a firm’s
devicewhichwarrantsa distinctPMA requiresan expenditureequal to 56
percentof the initialmodel.

Cost Estimate

The precedingestimatesregardingthe proportionof firmsthatmay
requireadditionaldata to submitacceptablePMAs,and the costsassociated
with acquiringthesedata,are basedon informationaboutpre-1976industry
R&D practicesand testingcostsfor new post-amendmentsdevices. Neitherof
theseconditionspreciselymatch the circumstancesof theseregulations,i.e.,
assemblageof S&E (datayears aftermarketingof a device,differenttypesof
devices. Consequently,theseestimatesmay eitheroverstateor understate
actualcosts. The Purposeof a thresholdassessment,however,is not to
calculatepreciseestimates,but to determinein the simplestfashionpossible
whetherthereis a reasonablelikelihoodof a major cost impactor a
substantialimpacton a significantnumberof smallfirms. The information
developedis adequateto make thisdetermination.

The expectedcost for the 31 regulationsis as follows:

Cost of initialPMAby
with all necessaryS&E

Cost of initialPMA by
needingadditionalS&E

50% of firms
data (150firmsx $30,000) $ 4,500,000

50% of firms
data (150firmsx $200,000) $30,000,000

Cost of multiple PMAs at 50% ratefor
initialPNA (145multiplePMAsx (.50)($115,000) $ 8,337,500

$42,837,500

The estimateof $42.8millionis not alteredsignificantlyby a
changein the assumptions.For example,if insteadof 50 percent,only 25
percentof the firmshave sufficientS&E data to submitPMAs,the totalcost
estimatewould riseby less than $12.8million. Similarly,if the cost of a

3. $115,000 = (150 x $30,000) + (150 x $200,000)
300
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PMA for differentmodelswas 90 percentof the cost of the initialPMA, total
costswould riseabout$17.8 million. The agencydoes not believethese
alternativeassumptionsare realistic,but theydo demonstratethat a change
in assumptionswill not resultin costsof a majorproportion. Basedon
experiencegainedfromthe previousnoticethat the agencywould call the
firstgroupof thirteendevicesfor premarketapproval,it is not likelythat
the agencywould call for all thirty-oneof the nameddevicesin one year.
Resourceconstraintson the numbersof applicationsthe agencycan reviewin
one year makes thisoccurrenceunrealistic.Thus,this estimateis sufficient
for the purposesof a thresholdassessment.

SmallBusinessImclact

With regardto the s~ll businessimpact,the 300 affectedfirms
includeabout105 largefirms, about17 foreignfirmswhose size
characteristicsare unknownto FDA,and 32 “double counts” (firms who make
more than one of the 13 devices). The remainingsmallfirms,numberingabout
146 are not a “significantnumber”in termsof the RegulatoryFlexibilityAct.
Not only is the absolutenumbersmall,but basedon the previousestimatefor
the firmsmanufacturingthe first13 devicescalledfor PMA (whichrepresented
less than 0.5 perc:entof the totalmedicaldevicefirmswith less than 100
employees),this groupof 146 manufacturerswould representless than 8
percent. Regardlessof theirnumber,thesesmallfirmsare not facinga
barrierto marketentryin theseregulations,or a cost thatwill likelydrive
themout of establishedmarkets. Theyare all marketingthe affected
products-manysincebefore1976—and are presumablyenjoyingprofitsfrom
theseproducts.

Basedon the precedinganalysis,the agencyconcludesthat
regulationslikelyto resultin the submissionof PMAs for 31 typesof medical
deviceamendmentsmarketedpriorto the MedicalDeviceAmendmentsof 1976 will
not resultin a “majorcost”underE.O. 12291or affect“a substantialnumber”
of smallfirmsunderthe RegultoryFlexibilityAct.

4. OPE Study#59,BaselineData on iWUICdl IJCV.~C ~..a~....-..ii’w,

September 1981 classifiedlargemedicaldeviceesetablishmentsas thosewith
more than 100 employees. They represent about 25 percentof the total
establishmentsin the industry.
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